Between 1939 and 1946, over 7 million men were examined by the medical boards of the Ministry of Labour and National Service out of a possible population of about 10 million. The object of the examination was to separate the fit from the unfit for military service. The records give information about both these classes, and provide a mass of data-which could hardly have been collected by normal methods of research-about the relationship between certain body measurements, occupation, age, place of birth, and medical grade.
Between 1939 and 1946, over 7 million men were examined by the medical boards of the Ministry of Labour and National Service out of a possible population of about 10 million. The object of the examination was to separate the fit from the unfit for military service. The records give information about both these classes, and provide a mass of data-which could hardly have been collected by normal methods of research-about the relationship between certain body measurements, occupation, age, place of birth, and medical grade.
These records have been made available to us, and are being used to estimate the distribution of stature, weight, and chest circumference in the population, and to define such variations in these measurements as can be related to age, domicile, and occupation. Knowledge about the way stature and weight vary in the population is useful in dealing with a number of practical problems, such as the assessment of nutritional status, and the standardization of the dimensions of equipment and clothing. A preliminary study has been made of the data for Scotland, and the findings for stature are reported here. MATERIAL Measurements of stature, weight, and chest circumference were recorded with certain social data in the course of the National Service Medical examination and these records form the basis of the analysis. Several considerations indicate that they are sufficiently reliable for the purpose of the present study. For instance, the pattern of differences between the means in various sub-classifications of the records of each Medical Board is similar in our sample.
Because of the war-time policy of call-up by age group, and of the reservation in civilian service of certain occupations, some age groups are better represented than others in the records, and certain occupations appear less frequently than would be expected from their proportions in the census. There is no reason to suppose, however, that those belonging to any occupation or age group who were called for examination were in any way selected on physical grounds. It may, therefore, be taken that the data abstracted from the records refer to a random sample within occupations and age groups, but that the numbers in the groups are not in proportion to their occurrence in civilian life.
The survey has been based on records taken in 1941, a period when the call-up was very wide and likely to cover the greatest number of occupations and age groups, and it appears that the records of this year cover approximately half the age range of the working population.
Blind and known mentally-defective persons were exempt from registration under the National Service Acts. Obvious cripples and men who were unable to attend for examination without escort were not examined, and a few subjects who were obviously unfit were not completely examined and have incomplete records. Such persons, who cannot be regarded as full members of the working population, have been excluded from this analysis.
TREATMENT OF DATA
The results of previous surveys of the stature of adult males in England and Scotland suggest that about 200 records constitute the smallest sample from each board which will permit of the necessary sub-classifications by age, social class, and place of origin. It appeared from the records that some medical boards dealt with the candidates systematically in different groups; for example, all the candidates at one session might occasionally be either volunteers or conscripts; or follow the same occupation; or have a similar medical history.
The records are bound in volumes. The records of the separate medical boards for Class I are too few for independent analysis, and they have been combined with Class 2 to form a composite class referred to as "Class 1/2" in the main part of the analysis. These two classes can be examined separately after the samples from the medical boards have been combined into a "national" sample (see below). Previous studies by Davenport, Steggerda, and Drager (1934) (Eckert, 1941) .
Most of the tests of significance have been made by an analysis of variance. Because its effect on adult stature is so small, age has not been standardized in the tests of geographical variation. For the more detailed analyses of the occupational groups, age has been standardized by making the tests of significance in the form of a covariance analysis with age.
Differences between means in which P < 0-01 have been regarded as statistically significant, except when examining the geographical factor, where the 5 per cent. level (P = 0 05) has been used.
ANALYSIS OF DATA
The data were obtained from seventeen medical boards, grouped for the analysis into the regions used by the Registrar-General for Scotland. The means are given in inches, and the numbers in each sample in brackets
The sampling of the volumes gave a total of 3,812 records, of which 120 (3-15 per cent. of the total and mainly all with gross disability) were rejected because of incomplete information. This left a sample of 3,692 for analysis. Table I shows the distribution of the 3,692 complete records by age group. Nearly 60 per cent. fall between the ages of 19 and 29.
The distribution of the whole sample by "Social Class" is shown in Table V . The relative proportions of the classes were found to differ considerably from one area to another.
Stature.-This was examined first because it is of great practical importance, and because many sub-dimensions of body length (e.g. leg length) which affect the dimensions of equipment (e.g. chairs) are closely correlated with it. As was anticipated it proved to have a normal distribution, thus enabling statistical tests of significance to be applied with confidence.
The mean statures for the regions of Scotland are set out in Table II . The mean for the whole sample of 3,692 records is 66 82" ± 0 04, which is significantly less than the mean of 67 0" ± 0 03 for the 9,623 (native) Scotsmen aged 20 measured in 1939 (Martin, 1949) . That this is probably due to differences in the age range of the samples, is indicated by the fact that the mean of our 19-year-old sample (66 99" + 0 09) is practically identical with the 1939 mean.
The data presented in Table II are made up of records from all social classes, and as already observed the proportions vary from area to area. The data are broadly grouped on a regional basis, but the areas are large and may contain limited sub-areas showing significant variations in stature. These may be grouped and termed "geographical factors". These data are therefore regarded as heterogeneous, and the analysis has been arranged so that these factors may be examined separately, and the detailed analysis made on homogeneous samples.
The mean statures for each medical board and each different region have been compared only within the same social class. The mean stature for each medical board within a region was obtained and the significance of the differences between means was tested by an analysis of variance. This method provided information that was sufficiently accurate for the present purpose. The slight gain in accuracy that could be obtained from more rigorous and complex statistical techniques would not justify the additional labour involved.
The distribution of stature was regarded as homogeneous, and the area of agreement termed a "homogeneous region" if there was no significant difference between the mean statures of the samples of the same social class from the various medical boards. When a significant difference was found, the sample for the medical board showing the greatest discrepancy when compared with the mean for the whole region was removed from the combination of boards for separate consideration. The regional total and variance were adjusted accordingly and the figures re-tested for homogeneity. If (Table 111) shows that the differences are statistically significant (F = 26 -9, d.f. 3, and 3,087). The tallest mean is found in Class 1/2, followed by that of Class 3, and then those of Classes 4 and 5 come together. The difference between the means of Classes 4 and 5 is not significant. There is a significant difference of about one inch between the constituent classes of Class 1/2 (t= 3 1). The difference of one inch between Classes 1/2 and Class 3 is also significant (t = 6 52). The difference between Classes 3 and 4, and between Classes 3 and 5 (each i") are significant (t= 3 * 5 and 3 * 6 respectively).
Differences between the mean statures of the different social classes which are also apparent in the data of 1883 are indicated in Table III .
The present analysis shows that stature in Scotland varies more between socio-economic groups than it does between geographical regions. The implication of this fact, which also applies to other countries (e.g. Lundborg and Linders, 1926) . . . it is probable that little actual growth takes place after the age of 21 years, and that it entirely ceases by the 25th year. Full stature is attained earlier in the wellfed and most favoured class than in the ill-fed and least favoured classes of the community.
This observation has since been amply confirmed; Morant (1950) showed that the mean stature of present-day regular recruits into the Royal Air Force does not increase after about 20 years, whereas the mean stature increased until 24 years of age in recruits into the Army in 1913, and until 26 years in recruits in 1880. Kemsley (1950) Average regression coefficient of stature and age over age range 18-40 years for all social classes-0032 ± 0 007. coefficient of height on age for our pooled sample from 18 to 40 years is -0 032 ± 0 007. The negative value of 'b' implies that height begins to decline once adult stature is attained, an observation which corroborates Morant's finding. In Table III is given the mean stature derived from all the data for age groups covering the period from 18 to 42 years. The mean statures of the first two groups are of critical importance, because they cover the period in which the change occurs from annual increments (growth as usually understood) to the adult state.
Regression coefficients for height on age have been computed separately for individuals under 19; for the age group 20-29; and for the age group 30-39, and corresponding regression for the age group 40-42 of Social Class 5 was also calculated (Table IV) . None of the coefficients for each social class differ significantly from the coefficient relating stature to age for the whole age-range of the class in question.
The regression coefficients of stature on age for each of the social classes of the first age group (up to and including the 19-year-olds) do not differ significantly.
A mean regression coefficient, computed for all the data by pooling all the social class groups, does not differ significantly from the overall mean regression for each social class.
Stature in 1883 and in 1941.-Mean statures of the different social classes in 1883 are given in Table III . The differences are very similar to those found in 1941; differences between means of the two surveys for the same class are not significant.
The mean statures for 1883 and 1941 cannot be compared area by area, partly because only a few samples have the same geographical boundaries in both surveys, and partly because average statures by birthplace in the 1883 report were not standardized for social class. Table V shows that distribution by social class is quite different in the two samples, but a comparison can be made in the case of the Shetland Islands, where no significant differences were found between the mean statures of the four social classes of 1941 (mean 67-48" ± 0 20). The mean stature for the Shetlands for all classes in 1883 was 67 92" (n = 108). Assuming the same variance for the two sets of data, the difference between the means is not statistically significant. The distribution of fit men in the social classes was examined: X2 = 24-7; d.f. 6; (P < 0-01).
In Tables VI and VII Cathcart and others (1935) , with the exception of the clerical order, are less than those found in this survey. Nine of the larger occupational orders, including metal, transport, and commercial workers, were examined, taking each social class separately. The differences between the mean statures of the samples of the occupations within the social classes were examined by a covariance analysis, taking age differences into account. Within the orders examined none of the differences between the stature means of the various occupations were significant at the 1 per cent. level and only one (the professional order) was significant at the 5 per cent. level of probability.
Stature related to Fitness.-The mean stature of the unfit within each social class is not significantly different from that of the fit or of those "not graded", nor does any difference emerge when all the classes are combined (Table VI) . A X2 test showed that there are significantly more fit men in Social Class 3 and fewer in Social Class 5 than in the average of the whole population (x2 = 24 7, d.f. 6).
The stature of men whose records had to be rejected because of incompleteness (most of whom were unfit for service) did not differ from that of the able-bodied.
Stature related to Classification as Volunteers and Conscripts.-The mean stature of conscripts within each social class is not significantly different from that of Volunteers (Table VII) , nor did any difference emerge when the social classes were pooled. It is, in fact, reasonable to suppose that our conclusions apply adequately to the whole of the Scottish working population. While our analysis dealt predominantly with men under the age of 40 (only 44 over that age being included), the decline in stature which occurs between the period of middle-age and retirement is so small that it can be ignored for all practical purposes. To estimate the distribution of stature of adult men in a definite area, it is necessary to take account of the distribution of stature and of the number of men in each social class in the area. For many purposes it will be safe to assume that the proportional strength of the social classes withih the area is the same as in the whole population. Excluding the areas of unusual geographical variation in stature, the weighted mean stature of the "pooled national" sample in Scotland, taking account of the relative number in each social class, is 66 79" (s.d. 2-61"). Where selection is likely because of social or economic factors, it will be necessary to know the body dimensions found within the occupational orders of a particular social class (e.g. skilled workers in the engineering industry are placed in Social Class 3, and the planning of machinery controls which they will use should obviously be related to the body dimensions characterizing this class; again, in the ready-made clothing industry, some materials have a limited and defined market because of price and quality.
The mean statures in the heterogeneous areas, excepting those of Paisley and Glasgow, are above average. The statistics derived from the national sample of Class 1/2 will provide appropriate estimates of the distributions for all the classes in these areas.
The population covered by the medical boards of Glasgow and Paisley is large and justifies separate consideration. For these boards the mean stature of the sample of Classes 4 and 5 combined is 65 44" (standard deviation 2 72) and for all the social classes combined it is 66 * 49" (standard deviation 2-80).
SUMMARY
(1) The medical records of the Ministry of Labour and National Service for the first quarter of 1941 have been sampled. Variations in stature associated with geographical region, social class, age, and occupation have been examined.
(2) The mean stature of the whole sample is 66 82" ± 0 04 (N = 3,692).
(3) Significant differences exist between mean statures in different social classes. Means (in inches) in Classes 1 (professional) and 5 (casual labour) were 68 * 93" + 0 * 37 and 66 44" 0 * 0 respectively.
(4) The mean does not increase after the 19th year, and a steady decline, which is similar for each social class, begins immediately full stature is reached.
(5) Within the same social class there is little variation in stature associated with geographical area or occupation, and no significant differences have been noted between men classified as medically fit and unfit, or between volunteers and conscripts.
